[The importance of neuromuscular coordination for athletic stress of the knee joint after anterior cruciate ligament injuries. A gait and locomotion analysis with EMG on treadmill].
Anterior cruciate ligament (ACL) injuries are considered of high prevalence in sports medicine and are of socio-economical relevance. Indications for operative treatment and the ability for physical activity after ACL injuries are discussed controversially. Although it is known that the ACL has neurosensory functions, no test system has been developed which takes this biological function into account. The first goal of this study was to determine the neurosensory function after ACL reconstruction, and the second goal was to develop predictive markers for functional results after surgery. 20 healthy athletes (10 male, 10 female) (control group) and twenty ACL deficient patients (10 male, 10 female) (study group) were included in a prospective, controlled study. Electromyograms (EMG) were performed under defined load conditions of the knee. Important results of our study are: 1. Previously described parameters can be reproduced with EMG techniques. Their validity was proved. Typical contraction patterns (m. quadriceps, hamstrings, m. gastrocnemius) for defined load conditions can be recorded. 2. Statistically significant differences can be shown between the control group and the study group as well as between the two legs (injured/noninjured) of the same patient in the study group. 3. The results suggest that the diminished innervation of the m. biceps femoris and m. gastrocnemius in down-ramp-running as an important parameter for ACL deficiency. 4. Distinct differences of innervation patterns of the muscles, which stabilise the knee in downramp walking suggest that despite a subjective stability, altered load conditions may result. Innervation patterns seem to vary from individual to individual. 5. Concluding from our findings, we suggest that clinical methods should be developed to allow a patient-specific assessment of physical activity.